IN THE CLAIMS : 

1. (currently amended) A disturbance ootimatod type 
estimated-tvpe control system comprising: 
a control object; 

disturbance estimating means for estimating a 
disturbance added to an input of the control object based on 
in accordance with an input signal to bo inputted ift into the 
control object and a detection signal detected from the 
control object; 

compensating means for compensating for a deviation 
between the detection signal and a target value and for 
out put ting a corresponding control signal; and 

calculating subtracting means for subtracting the 
control signal of the compensating means from a disturbance 
estimated value of fey the disturbance estimating means^ from 
the control oignal and conoidoring a oubtraction rcoult ao the 
input oignal, — wherein 

a mathematical model — (nominal model) — of the control 
object Gomprioing of a otato equation and a tranofer function 
io prepared by oyotem identification based on an experiment, 

the Gompenoating means io deoigned from the 
mathematical model — (nominal model) , and 

the dioturbanoo estimating meano io prepared from an 
expandpd state equation (expanoion oyotem) — oomprioing of a 
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mathoinatioal model — (oxpanGion modol) taking a dioturbanoo into 
aooount with roopQct to the mathQinatioal model (nominal 
model) . 

2. (currently amended) A gas compressor control 
system comprising: 

a variable displacement type gas compressor having 
diGplacemcnt altering mcano that io capable of altering a 
dioplacemont within a compressing chamber and an evaporator ; 

displacement altering means for altering a 
displacement of gas in the compressing chamber of the variable 
displacement type gas compressor; 

input means for inputting an input signal to be 
inputted in into the displacement altering means; 

detecting means for detecting a detection signal itt 
which at leaot one piece of information among an cor re spend i ng 
to one of ambient air temperature in a room ^ aft air 
temperature at an outlet of aft the evaporator, a flow of a 
refrigerant flowing through the variable displacement type gas 
compressor flow , and a pressure of the refrigerant prcooure on 
a suction side of the compressing chamber a gao oompreoGor and 
the like io detected ; 

disturbance estimating means for estimating a 
disturbance of the variable displacement type gas compressor 
baood on in accordance with the detection signal detected bv 
the detecting means and the input signal input into the 
displacement altering means ; 
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compensating means for compensating for a deviation 
between the detection signal and a target value and for 
outputtinq to output a corresponding control signal; and 

oalculating subtracting means for subtracting the 
control signal of the compensating means from a disturbance 
estimated value of fey the disturbance estimating means from 
the control signal to oonoidcr a oubtraotion rooult the input 
oignal > 

3. (currently amended) A method of designing a 
disturbance OGtimatod typo estimated-tvpe control system^, 
comprising the steps of : 

providing a control object; 

preparing a mathematical model of the control 

object; 

providing an expanded state equation comprised of 
the mathematical model of the control object and a 
mathematical model of a disturbance applied to the control 
object; 

designing from the expanded state equation a 
disturbance estimating device moano for estimating a the 
disturbance added to an input of the control object in 
accordance with baood on an input signal to be inputted into 
ift the control object and a detection signal detected from the 
control object; 
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designing from the mathematical model of the control 
object a compensating device moano for compensating for a 
deviation between the detection signal and a target value and 
for outputting a control signal; and 

calculating moano for subtracting the control signal 
of the compensating device from a disturbance estimated value 
of by the disturbance estimating device, moano from the 
control oignal and Gonoidoring a oubtraction rcoult ao the 
input signal, wherein 

preparing a mathematical model — (nominal model) — e# 
the control object comprioing of a state equation and a 
transfer function by oyotem indent if ioat ion; 

preparing an expanded state equation (expansion 
oyotem comprioing of the mathematical model and a mathematical 
model of a dioturbancc; 

deoigning the dioturbance estimating means from the 
state equation (expansion oyotem) ; and 

designing the compenoating means from the 
mathematical model — (nominal model) . 

4. (currently amended) A method of designing a 
disturbance estimated type estimated-typ e control system 
according to claim 3, wherein claim 3; further comprising the 
steps of determining whether or not the expanded state 
equation (expansion system) is observable andj. if it is 
determined to be unobservable, compulsorily adding an error of 
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10% or less to a coefficient corresponding to an A matrix 
and/ or a C matrix of the expanded state equation (oxpanoion 
oyotom) or to a zero-th dimension term of a transfer function 
numerator of the mathematical model of the control object and 
preparing an expansion system including the error , error to 
thereby establish ootabliahing observability. 

5. (new) A disturbance estimating-type control 
system according to claim 1; further comprising means for 
designing the compensating means utilizing a first 
mathematical model of the control object; and means for 
designing the disturbance estimating means utilizing an 
expansion system comprised of the mathematical model, 

6. (new) A gas compressor control system according 
to claim 2; wherein the disturbance of the variable 
displacement type gas compressor comprises a variation in the 
number of rotations of the variable displacement type gas 
compressor. 

7. (new) A disturbance estimated-type control system 
comprising: 

a control object; 

a disturbance estimating device for estimating a 
disturbance of the control object in accordance with an input 
signal inputted into the control object and a detection signal 
detected from the control object; 
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a compensator for compensating for a deviation 
between the detection signal and a preselected value of the 
detection signal and for outputting a corresponding control 
signal; and 

a subtracter for subtracting the control signal of 
the compensator from a disturbance estimated value of the 
disturbance estimating device. 

8. (new) A disturbance estimated-type control system 
according to claim 7; wherein the control object comprises a 
variable displacement-type gas compressor. 

9. (new) A disturbance estimated-type control system 
according to claim 8; wherein the variable displacement-type 
gas compressor comprises an evaporator and a compression 
chamber; and wherein the detection signal comprises one of an 
air temperature at an outlet of the evaporator and a 
refrigerant pressure on a suction side of the compression 
chamber . 

10. (new) A gas compressor control system according 
to claim 7; wherein the disturbance of the variable 
displacement-type gas compressor comprises a variation in the 
number of rotations of the variable displacement type gas 
compressor. 
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